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Foreword 


The fate of our handicapped has not been enviable, nor is it 
now. We must not fool ourselves. For centuries, the disabled 
have been objects of pity and commiseration. They have 
also served as ameans for the supposedly normal to vent 
their feelings of guilt. 


Fortunately, for some 25 years now, a basic change has been 
felt. The handicapped have come out of their traditional iso- 
lation. They have stepped out into public view with their 
artificial limbs and in their wheelchairs. More and more at- 
tend schools, colleges and universities. The handicapped 
have become a pressure group that now justifiably wants to 
make its contribution to the growth of Canada. 


Too often after being prepared at great cost to fillarole in 
society, the physically and psychologically rehabilitated 
handicapped is prevented from filling that role. So-called 
architectural barriers often frustrate the best-laid plans for 
the future. A couple of steps, too narrow an exit, asmall room 
and the individual becomes a prisoner of his environment. 


This Central Mortgage and Housing Corporation publication, 
for which | have the honour to write a foreword, is not a first 
effort to smooth out and minimize architectural barriers. In 
1946, | witnessed important changes and additions to build- 
ings put up by CMHC for paraplegic veterans. 


The plans, specifications and diagrams in this handbook are 
clear, accurate and above all, simple. The architect, builder 
and resident will profit from using this manual. It can also 
serve as areference manual for rehabilitation teams: doc- 
tors, physiotherapists, work therapists and social workers for 
whom one of the most important roles, if not the most impor- 
tant, is toreintegrate the handicapped into the family en- 
vironment. 


We must hope that in the near future the federal, provincial 
and municipal governments will see to it that architectural 
barriers are a thing of the past in a country that considers 
itself just and democratic. 


G. Gingras 
Past President 
Canadian Medical Association 


Administrator 
Rehabilitation Institute of Montreal 


Introduction 


The basic problem in outline, and CMHC’S approach to It. 


The terms disability and handicap cover a wide range of 
physical and mental illnesses or defects. Here we are con- 
cerned with only a part of the spectrum of physical disabili- 
ties. 


Strictly speaking, a person who depends upon eyeglasses or 
a hearing aid is disabled; but these aids do not severely limit 
the activities of the user. A handicap as defined in this pub- 
lication is a physical disability so severe that the individual 
cannot carry out a full range of normal everyday activities, 
even with the aid of prosthetic devices. 


It must be recognized that handicapped people have the 
same need as others for friendship, a satisfying job, an ade- 
quate income, recreation, a choice of comfortable housing, 
and personal independence. Their efforts to meet these 
needs, however, often are frustrated by the physical obsta- 
cles they encounter in trying to use the environment in which 
they live. 


For example, the ambulatory handicapped person witha 
moderate disability, such as loss of coordination, arthritis, or 
an amputated arm, finds it difficult to use door knobs, stairs 
and other common design features that make it possible for 
able-bodied people to move around in the community. 


Many seriously disabled persons, particularly those confined 
to wheelchairs, cannot use public transport and have diffi- 
culty finding suitable accommodation and satisfactory em- 
ployment. These individuals usually must resign themselves 
to alow income and a way of life that offers an extremely 
limited range of activities. 


These problems may be remedied to some extent by social 
assistance, health assistance and rehabilitation programs. A 
preferable course of action, however, is to prevent such dif- 
ficulties by improving living conditions for the handicapped 
and by providing full access to work and recreation facilities 
in the community. 


The three areas that require modification are the design of 


1. public transportation vehicles and facilities 

2. public buildings, including places of education, employ- 
ment, commerce and recreation 

3. public and private housing. 


In Canada, there are at present no requirements for the pro- 
vision of access to public transportation for handicapped 
persons. Regulations for access to public buildings are con- 
tained in Supplement No. 5 to the National Building Code, 
"Building Standards for the Handicapped’”’; but these 
become effective only when the document is adopted as a 
municipal by-law. With regard to housing, there are to date 
no established design criteria for the accommodation of 


handicapped persons within the community. Here the term 
housing is used in its broadest sense, to mean the provision 
of a dwelling for the handicapped individual which is design- 
ed to accommodate the disability and is located close to- 
required community facilities and services. It is our concern 
to set out clearly the features of housing design that will 
serve these two requirements. 


The housing design recommendations in this document are 
based upon the following goals: 


1. Ambulatory persons with moderate disabilities should be 
afforded a wide range of choice in the type and quality 
of their residential accommodation. 

2. Themoderately disabled, including those confined to a 
wheelchair, should be free to choose where to live in the 
community; they should have broad access to educa- 
tional and employment opportunities; and their housing 
should allow a maximum degree of independence from 
personal assistance in performing everyday activities. 

3. Atleastsome of the severely handicapped now confined 
to institutions should have the opportunity to live ina 
non-institutional, sheltered residential environment in 
their home community. 


Who are the Handicapped? 

Those considered to be handicapped comprise over 10 per 
cent of the general population.' This group is highly diverse 
in terms of age, family situation, income and type of dis- 
ability. 


The incidence of physical handicaps is higher for the elderly 
than for any other age group. Thisreflects the fact that the 
normal aging process is accompanied by a general deterio- 
ration of the body. The consequences of disabilities are dif- 
ferent for the elderly than for the young: often it is more dif- 
ficult for the older person to adapt physically and emotional- 
ly to his disability; a young person may in fact train himself to 
overcome his handicap. 


The needs of the handicapped individual vary according to 
his position in the family. A disabled child may be raised by 
his family; but if he is severely handicapped or if either of his 
parents also is handicapped, it may be more appropriate for 
him to receive special care in a sheltered residential setting. 
The disabled youth may prefer to live in a place of his own as 
he approaches adulthood; but again, if his disability is se- 
vere, he may want and need the mutual support found in liv- 
ing with a small group of disabled persons. 


1It should be noted that this figure is not based on first-hand Canadian studies, and 
that a wide range of disabilities is included 


Precise datais lacking, butitis known 
the problem is formidable. 


Oversimplification can be dangerous. 


In a family where the wife or the husband is disabled, many 
needs can be supplied by the nonhandicapped marriage 
partner. In other cases, where both man and wife are handi- 
capped, it may be preferable for the couple to live among 
their peers. It should be recognized that marriage between 
disabled persons is occurring with increasing frequency. 
This is a healthy indication that the needs of these individ- 
uals for a fullsocial and sexual life are being recognized by 
handicapped persons and by the society in which they live. 


A disabled elderly person may live alone, with a marriage 
partner, or with others who are old and/or handicapped. In 
rare instances, he may live with his grown children. Often, 
the demands of the elderly for special assistance are greater 
than those of younger handicapped persons, because their 
disabilities are accompanied by a failing in physical strength 
and a dulling of the senses. Many of them therefore may 
benefit from a sheltered residential arrangements within the 
community. 


Most disabled people earn avery low income. Sheltered 
workshops are a help, but the concept is limited in the scope 
of work available and the income earned. Many handi- 
capped persons could take advantage of employment op- 
portunities in most fields if physical barriers in the work 
environment were removed. Few office buildings, for ex- 
ample, provide washrooms, ramps, doorways and corridors 
designed for use by persons confined to a wheelchair. 


The personal and emotional vulnerability of a disabled per- 
son requires that any public intervention or assistance must 
be very carefully thought out. Respect for the individual 
should be a primary concern, and this means that no stereo- 
typed solutions should be considered. 


The assumption which underlies most of the ideas in the 
documentis that many disabled people now reject the iso- 
lated way of life which was common in the past. The old 
public attitudes of fear and repugnance to severe physical 
disability are now changing, and this willin turn encourage 
greater participation in activities and a greater need for so- 
cial contact. 


Disability Types 


Various types of disabilities require various adaptations of 
the environment. The following list indicates some particular 


housing needs. © 


Environment 


Class Personal Implications Implications 
Bedridden Constant care re- Institutionalization ne- 
quired cessary, or special 
facilities when cared 
for athome 
Wheelchair Some personal care May live in own home 


and assistance, par- 
ticularly out of the 
wheelchair 


or apartment, if reno- 
vated or specially de- 
signed; or may live in 
residential group home 


May be capable of 
complete independ- 
ence, if barriers re- 
moved 


May live in normal 
housing context, with 
design modifications 
and full range of serv- 
ices available 


Semi-ambulant 


In some cases, some 
personal care needed 


Independent living 
where personal care 
available or residen- 
tial group home 


Complete independ- 
ence possible 


Normal range of hous- 
ing options, with some 
special design fea- 
tures 


Ambulant 


Usually complete in- 
dependence 


Normal range of hous- 
ing options where full 
services and some 
personal care avail- 
able; perhaps residen- 
tial group home as 
half-way house be- 
tween hospital to home 


Very few personal 
limitations 


Normal range of hous- 
ing options; special 
design features de- 
sirable 


Housing Alternatives 

In view of the diversity of needs, disabilities and desires of 
handicapped persons, the fundamental housing requirement 
is for a great variety of accommodation, in terms of location, 
type, size and degree of specialized design. All such hous- 
ing should be well located with respect to a full range of 
standard and special community services. Finally, since 
many disabled people earn a low income, there should be 
available both unsubsidized and subsidized housing suited 
to their needs. 


This publication sets out several basic alternative ‘housing 
packages’’ in order to begin fulfilling these aims. 


The great variety of disability types and individual desires 
call fora series of at least three housing types. 


Minimum Criteria 
The first housing type, described in section 1, attempts to 
satisfy the need for a large quantity of units, in a variety of 
locations. This goal implies that the dwelling units would 
have to be equally suitable for handicapped and non-han- 
dicapped tenants. To provide this flexibility, units are needed 
which are accessible to handicapped persons, but which are 
not appreciably more costly than conventional units. Analy- 
sis of typical modern apartment buildings has shown that 
only minor modifications would be necessary to provide this 
minimum level of accessibility. Use of the criteria would 
therefore cause only aslight increase in building cost, a fact 
which may lead to their acceptance by private developers, 
In this regard, it should be recognized that a building acces- 
sible to handicapped people is also more easily accessible 
to children, mothers pushing baby carriages and elderly 
persons. 


Residential Group Homes 

The second housing type proposed is the residential group 
home. This is aresidential unit suitable for a group of han- 
dicapped persons who want or need the mutual support of a 
small, close-knit group. Depending upon the disabilities, 
ages and desires of the residents, aresidential group home 
may function as a short-term half-way house or as a perma- 
nent residence. A group home should convey a domestic 
character, and for this reason a maximum group size of ten 
handicapped residents plus a resident director and required 
staff is suggested. As the residential group home is intended 
for aspecific group of handicapped people, the building 
must permit a maximum degree of comfort in living condi- 
tions. The appropriate design criteria are found in sections 
2,3 and 4. 


Integrated Housing 

An alternative form of housing is needed for those han- 
dicapped persons who require some services and specially 
designed units, but who wish to live independently among 
people who are not handicapped.? The most suitable ar- 
rangement for this need is to designate a certain number of 
dwelling units within an apartment building for use by handi- 
Capped persons. 


The building and the designated units should be designed 
according to the criteria in sections 2 and 3. The number and 
location of the special units is an important factor in the 
success of the concept. There must be enough units to jus- 
tify the provision of special services, but not so many that 
social interaction with the other building tenants is reduced. 


2See also Appendix |. 


About 10-20 units or 10 percent of the total number of units in 
the building is therefore recommended. These units should 
be dispersed throughout the building to encourage informal 
contact with other building tenants or owners. An area 
should be provided in a central location within the building 
for ancillary offices and possibly some therapeutic facilities. 
Any social and recreation facilities should be shared with 
other residents. This category of housing includes units for 
disabled elderly people in senior citizen housing, but this isa 
special case because of the particular life style and social 
needs involved. 


Finally, those disabled people who have the means and de- 
sire to modify a family house for their own use, will find ad- 
visory criteriain Section 4, although much of Section 3is also 
applicable. 


3See Central Mortgage and Housing Corporation, Housing the Elderly (Ottawa: 
CMHC, 1972). 


Basic Design Principles 
Regardless of the type of disability, certain principles should 


be adopted in designing accommodation for handicapped 
persons. 


Typical Wheelchair Dimensions 
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Approximate adult horizontal reach from a wheelchair 


_2’-0’' to 2’-6/" 


Criteria to cover most physical disabilities. 


Approximate adult vertical reach from a wheelchair 


Everything should be operable with one hand. The sec- 
ond hand may be needed to maintain balance, or it may 
not be functional. 

All rooms in the building or dwelling should be readily 
accessible. Ramps should be provided instead of steps 
and staircases. There should be no door sills and en- 
trances should be wide enough to permit passage of a 
wheelchair. 

Space should be allowed inside the dwelling to permit 
lateral transfer of the disabled person from the wheel- 
chair to the toilet, bathtub, bed and other furniture. 

The need to bend down and reach up should be re- 
duced. Loss of balance is a common hazard among the 
disabled and constant physical stability is necessary for 
many. A person’s vertical reach from a wheelchair is 
limited and frequent stooping and stretching may be 
physically exhausting. 

Cupboard doors and drawers should be designed to per- 
mit access to storage by the wheelchair user. 

Storage should be provided to accommodate a wheel- 
chair when itis notin use. 

All potential sources of injury should be eliminated. 
There should be no sharp corners, slippery floors, un- 
protected hot surfaces or tightly sprung door closers. 
The dwelling should require minimum maintenance. 
Many disabled persons are unable to perform all the 
necessary household tasks and they may be financially 
unable to purchase housekeeping assistance. 
Communication with the outside world should be direct 
and unobstructed. Access routes to the street, to the 
parking lot and to other homes should be free of stairs, 
steps and similar barriers. 


“,.thishandbook...can also serve asa 
reference manual forrehabilitation teams 
...forwhom one of the most important 
roles, if not the most important, is to rein- 
tegrate the handicapped into the family 
environment.” 


G. Gingras 
from the foreword 
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Minimum Criteria 
for Apartment Buildings 


A low cost minimal level of convenience for those who 
need a wide choice in type and location of dwelling. 


A few very simple precautions at the design stage will 
make the building fully accessible. 


At relatively low cost, apartment building design can be 
modified to permit basic access and use by handicapped 
persons. The inclusion of such modifications should be con- 
sidered for all new multiple-unit buildings. Use of the criteria 
outlined in this section will allow persons confined to wheel- 
chairs to enter and move around the building without en- 
countering physical obstacles, and to live in the apartment 
unit in reasonable comfort. 


The principles are most easily applied to elevator apartment 
buildings of all types, but even walk-up buildings can be de- 
signed so that the ground floor is accessible. 


4Recommendations in this section are based upon those given in the National Re- 
search Council's ‘‘Building Standards for the Handicapped", Supplement No. 5 to 
The National Building Code of Canada, 1970, NRC Publication No. 11430(Ottawa: 
National Research Council 1970). 


Access to the Building 

For exterior access, a passenger drop-off area should be 
provided, with a direct and level route to the entrance and 
elevator lobby. Some parking spaces should be reserved for 
use by handicapped persons, with direct and unobstructed 
access to the building. 


Where achange in levelis necessary between the exterior 
and the elevator lobby, aramp should be provided, in addi- 
tion to stairs, according to the design criteria outlined on 
page 23. 

The main entrance should be designed for use by handi- 
capped persons. Entrance doors should be aminimum width 
of 3’-0’’. Automatic sliding doors with speed control are 
ideal, but normal swing doors that are easy to open and slow 
to close also are satisfactory. A 1’-0’’ high kickplate will pre- 
vent possible damage to the door by wheelchairs. 

A manoeuvering area 2’-6”’ by 4’-0’’should be provided clear 
of the swing door, with a 2’-0’’ space on the handle side of an 
out-swinging door. The depth of the vestibule should be no 
less than 5’-0’’. 

Allresidents of the building should have access to its basic 
facilities. These include the lobby, the main social and 
recreational facilities, mailboxes, the laundry room, the gar- 
bage deposit area and the indoor garage if one is provided. 


Access should not be obstructed by intervening stairs or 
thresholds; and all hinged doors should have a minimum 
width of 2’-8’’ and be easy to open and slow to close. There 
should be a clear 2’-0’’ wall space on the handle side of all 
out-swinging doors. 


Elevators also must accommodate wheelchair users. Con- 
trol buttons inside and outside the cab should be arranged 
horizontally not more than 4’-8’’ above the floor; and doors 
that close relatively slowly are desirable. 


Washrooms are usually provided adjacent to recreation 
rooms and lounges. Where provided, these facilities should 
be designed for handicapped persons, in accordance with 
the National Building Code, 1970, Supplement No. 5. 


Door widths and extra space in the bathroom 
are the main requirements. 


Access to and Use of the Apartment Unit 

All apartment units should be designed to enable a handi- 
capped person to gain access to the unit itself and to all the 
rooms it contains. 


Corridors should have a minimum width of 3’-2’’. Doors pro- 
viding access from the corridor should have a minimum width 
of 2’-10’’. All other doors in the unit should be at least 2’-8”’ 
wide, allowing a clear passage of 2’-6’’. Aclear wall space 
of 2’-0’’ should be provided on the handle side of an out- 
swinging door. 


Where balconies are provided, thresholds should be reduced 
to amaximum of %4’’, with one side bevelled. 


Aslight increase in normal dimensions will make the bath- 
room usable by the wheelchair occupant. A cantilevered 
washbasin is recommended to allow wheelchair access. An 
out-swinging 2’-8’ door is necessary for entry. The accom- 
panying sketch shows two alternative door positions. The 
preferred location is on the long wall, as this allows the ten- 
ant to install a grab-bar on the wall beside the toilet. 


The operating hardware usually provided for doors, windows 
and bathroom equipment may be difficult or impossible for a 
handicapped person to operate. Lever door handles should 
be considered for all hinged doors; window hardware should 
be large, easy to manipulate and mounted no higher than 
4’-8”’ from the floor; kitchen and bathroom faucets should be 
equipped with lever handles; and the handles of built-in 
cupboards and drawers in the kitchen and elsewhere in the 
unit should be easy to grasp. 


Bathroom layout 


Suz 


x 1’-6” 


Alternate 


positions of 
2'-8'’ door 


13 


“The handicapped have come out of their 
traditional isolation. They have stepped out 
into public view with their artificial limbs and 
in their wheelchairs.” 


G. Gingras 
from the foreword 
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Desirable Criteria 
for Residential Buildings 


These criteria provide a high degree of 
access and convenience. 


“Penny wise, pound foolish.” 


This section describes design principles and details suitable 
for buildings in which handicapped persons are expected to 
live with amaximum degree of comfort and convenience. 
This category could include an apartment building in which 
scattered units and all building facilities are designed for 
this purpose. An alternative is a small group residence de- 
signed or renovated to house disabled people exclusively. 

In both cases, the provisions of this section should be con- 
sidered as ashopping list of ideas, from which are selected 
those relevant to the actual situation. 


Because of the greater emphasis on comfort and long-term 
livability, the requirements of this section are more extensive 
than those of section 1. Easy access to all building and 
dwelling unit facilities is needed for the wheelchair user and 
all equipment must be simple to operate. These provisions 
will result in costs somewhat higher than in normal residen- 
tial construction. 


Site Planning, Vehicular Access, and Parking 

The choice of asite for the construction of a new building or 
the renovation of an old one is a crucial factor in the housing 
of handicapped persons. There should be ready access to 
shopping and cultural facilities and community services. The 
land in the immediate neighbourhood should be relatively 
flat, because hills may limit the mobility of those who are 
disabled or are confined to a wheelchair. 


The need and capacity for public activity depends upon 

the nature of the handicap. Many quadriplegic persons, for 
example, may not wish to be pushed around stores and other 
public places in a wheelchair. It is important, however, to 
provide them with an open choice in the matter; and, of 
course, persons who are not so severely handicapped will 
welcome the opportunity to move easily about the com- 
munity. 
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Because public transportation generally is not designed for 
use by the handicapped, these individuals rely heavily on 
automobiles for travelling to and from their home. Ample 
parking space therefore should be provided, as well as con- 
venient access to the building at drop-off points and from the 
parking area itself. 


Approaches to the building should be designed to make it 
possible for a handicapped passenger to be dropped off 
directly in front of amain entrance. Aroof shelter should be 
provided and the walk to the door should be short and direct. 


The handicapped person who drives can, of course, park the 
car himself. Outdoor parking is not ideal, but economically 

it may be unavoidable. In parts of the country that experi- 
ence severe winter conditions, asheltered parking area 
should be considered a necessity for handicapped people. 
In the case of avery small project, or the renovation of an old 
building, this may be prohibitively expensive; but indoor 
parking should be included in medium to large size elevator 
apartment buildings. 


An elevator entrance should be provided at each level of 
the parking garage. If there is a change of level between the 
parked car and the elevator, the access route should be 
ramped (See pages 25 and 26). 


Parking spaces to be used by handicapped persons should 
be 12’-0’’ wide and identified by asign or symbol. Spaces to 
be used by handicapped persons should be located as close 
as possible to an entrance. The driver or passenger should 
be able to enter the car without being endangered by other 
parked cars which may back out without warning. Also, it 
should be possible to operate garage doors without leaving 
the driver’s seat. 


Gardens and Terraces 

Many disabled persons, particularly those who are elderly, 
spend most of their time in and around their dwelling unit. A 
garden or other outdoor recreation area is desirable, to pro- 
vide an opportunity for visual stimulation, fresh air, exercise 
and the pursuit of a satisfying hobby. An indoor planting area 
or greenhouse also may be designed for buildings in the 
colder parts of the country. 


Terrace and garden areas may be designed for exclusive 
use by the handicapped, but more commonly they will be 
used by able-bodied persons as well, particularly when they 
are attached to amixed-use apartment building. 


Pleasant outdoor spaces are an integral part 
of a well designed building. 


... Of turning spaces, lever handles and pull pressures... 


A garden may contain a variety of flowers, trees and shrubs. 
These should be planted in attractive arrangements, leaving 
a generous amount of open space to facilitate movement 
around the garden and to permit outdoor games. Because 
the garden may be used by blind persons, prickly and toxic 
plants should be avoided or planted in areas that are not 
easily accessible. Where access is desirable, for examining 
or tending plants, the planting area should be raised toa 
height of 2’-0”’ to 3’-0”’. 


The garden area should be as level as possible, without in- 
terfering with drainage. If itis terraced, the slope of the path- 
way should be gentle so that it can be used by persons in 
wheelchairs and by those with canes or crutches. A handrail 
should be provided for a slope exceeding 1:20 and the path- 
way should be ramped. Cross gradients should not exceed 
¥4’’ per foot. Steps may be provided with handrails, but only 
where there is also an alternative ramp route. 


Walkways should be at least 5’-0’’ wide so that a wheelchair 
can be turned around. Right-angled turns in the path should 
be avoided. 


The surface of the path is important, too. It should be firm 
and even. Paving block with large joints and gravel or mud 
paths are not suitable. The edges of pathways should be 
plainly marked by paving material of a contrasting texture 
and colour. Curbs and other raised or depressed features are 
not recommended. 


Exterior hose connections and electrical outlets should be 
placed 2’-0”’ to 4’-0’’ above the ground and should be ac- 
cessible from a paved area. A storage unit for garden tools 
and other outdoor equipment should be provided. 


A generous number of permanent outdoor benches should 
be provided near pathways, but not infringing on them. 


Wind breaks in the form of fencing, trees, shrubs or terraces 
are necessary in many locations, particularly near high 
buildings. Other attractive features may be added such as 
fountains, pools, birdbaths, feeder stations and bird houses. 


Entrances to the Building 

A level paved area at least 5’-0’’ by 5’-0’’ and sheltered by a 
roof or canopy should be provided outside all entry doors 
and doors allowing access from parking areas. If a change in 
levelis necessary between the doors and pedestrian or 
vehicular approach points, stairs and ramps should be pro- 
vided. 


Entrance doors to buildings should preferably be of the slid- 
ing type. If swing doors are used, 3’-0’’ single-leaf types are 
preferred that are easy to open and have aslow-action door 
closer. The preferred door pull pressure is 5 pounds; 8 
pounds is the maximum. Automatic door closers are avail- 
able and are desirable if the speed of door action can be 
controlled. Where door handles are required, a large lever 
type should be utilized. A 1’-0’’ high kickplate is recom- 
mended. 


The vestibule inside the entrance door should have a mini- 
mum depth of 6’-0’”. 


Circulation in public areas 
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Not glamorous, but necessary for everyday activities. 


Circulation in Public Areas 

The main consideration in the design of circulation space for 
handicapped persons is that it should be fully and conve- 
niently usable by those in wheelchairs. There must be a 
more generous space allowance for manoeuvering than is 
required in the private dwelling unit. The basic design prin- 
ciples are as follows: 


1. Changes in level should be avoided, but where they are 
necessary, ramps should be provided as well as stairs. 

2. Space should be provided in corridors and other areas to 
permit wheelchairs to make a complete turning circle 
(5’-0”’ by 04 

3. There must be adequate clearance for the wheelchair 
user to open an out-swinging hinged door without being 
positioned within the arc of the door swing. Aminimum 
space of 2’-0’’ at the handle side of the out-swinging 
door and an access area of at least 2’-0’’ by 5’-0”’ will 
satisfy this requirement. This area can sometimes be re- 
duced depending upon the direction of access (see also 
sketches on page 28). 


The design of corridors should attempt to compensate for 
ambulatory and visual handicaps. Floors should be slip- 
resistant and lighting levels should be high. Doorways lead- 
ing into separate living units should be distinguished by col- 
lour, number and be brightly illuminated. An institutional 
effect can be avoided through the sensitive use of colour, 
texture, lighting and through the provision of windows af- 
fording a view of the outdoors. 


Perception studies indicate that people react negatively to 
public corridors that are long, narrow and visually monoto- 
nous. Ideally, building corridors should have a minimum 
width of 5’-0’’ and amaximum length of about 40’-0’’. Where 
the floor plan of the building requires longer corridors, they 
should be staggered or angled, and materials in a variety of 
colours and textures should be used. Where doors open out 
into the corridor, the width should be increased to 5’-6’’. 
Windows offer visual variety and also augment interior illu- 
mination. 


Where handrails are provided, they should be placed along 
both walls of the corridor so that a handicapped person with 
a disabled right or left hand can use the support on either 
side. They should be dimensioned and textured to ensure a 
firm grip and mounted at a height of 3’-0’’. Tubular handrails 
are recommended, and they should be at least 134’’ in dia- 
meter with a 112’ clearance from the surface of the wall. 
When handrails are interrupted by a doorway or opening, 
they should curve back to the wall at the point of termina- 
tion or should provide a tactile warning about 6”’ ahead of 
the break. Corridor lighting also may be integrated with the 
handrail design. 


Special features may be incorporated to serve as a guide for 
blind persons. The blind are sensitive to texture variations in 
wall and floor surfaces, and to the resonance of particular 
spaces. Wall, floor and ceiling materials therefore may be 
varied to indicate the route that the corridor follows. For ex- 
ample, where two corridors meet, the floor covering may be 
changed from carpet to wood; similarly, the end of a corridor 
may be indicated by a break or change in surface material. 
For the partially blind, large, brightly coloured directional 
signals placed along the wall may serve the same purpose. 


Service Facilities 

Certain service facilities are normally provided in residential 
buildings: a mailbox area, an intercom system a garbage 
chute and a laundry room. In large buildings, public tele- 
phones and washrooms may also be provided. Special con- 
sideration should be given to the design of these features to 
permit access and use by handicapped persons. 


Mailboxes should be located in the entrance vestibule 
where they are readily accessible. Boxes for disabled per- 
sons should be placed no lower than 2’-0’’ and no higher 
than 4’-8”’ from the floor. 


Call buttons from the vestibule to individual living units 
should be placed no lower than 2’-0”’ and no higher than 
4’-8”’ from the floor. The intercom should be of the telephone 
type on a flexible cord, with a telephone cradle fixed about 
4’-0’’ above the floor, both in the vestibule and in the living 
unit. 


For deaf persons, a closed-circuit television system may be 
provided to permit residents to identify visitors in the lobby. 
A flashing light in the dwelling unit would indicate the arrival 
of a visitor. 


Garbage chutes should be easily accessible. Where a chute 
is located in a separate room, a minimum area of 2’-0’’ by 
5’-0’’ should be provided clear of the swing of the door. 


“..,and a good time was had by all.” 


Laundry rooms require generous floor space to allow turning 
movements of the wheelchair. Laundry machines with side- 
hinged, front-loading doors are desirable for easy access. 


Public telephones should be located in an open booth with 
no door. Asimple hood can provide privacy and acoustical 
balance. The instrument should be fixed lower than is usual: 
no operating part should be higher than 4’-8” and a shelf 
should be provided at a height of 2’-9”’ to hold telephone 
directories, personal belongings and to provide support. A 
seat at a height of 1’-8’’ is also desirable. 


Public washrooms should have doors at least 2’-8”’ wide with 
a 2’-6’’ clear opening. Clearance around all equipment 
should be based upon the criteria given on pages 38 to 44. 
Toilets should have a lid or a permanent backrest anda 
grab-bar should be provided on one side (see pages 38-39). 
Two standard toilet compartments may be converted to this 
use. A properly designed compartment should include a 
vanity and washbasin; urinals should be floor mounted and 
level with the floor of the washrooms’. 


Instead of modifying men’s and women’s washrooms, it is 
more useful and may be more economical to provide a single 
two-fixture washroom for handicapped persons of both 
sexes. Thisis a logical arrangement, particularly when the 
wheelchair user is accompanied by a helper of the opposite 
sex. 


The office of the resident director, superintendent or care- 
taker must be readily accessible. The best location probably 
is close to the main entrance lobby. 


5 These criteria are based upon those given in the National Research Councils’, 
“Building Standards for the Handicapped”. 
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Social and Recreational Facilities 

There are two considerations in designing social andrecrea- 
tional facilities intended for convenient use by handicapped 
persons: access to facilities and the types of facilities pro- 
vided. Again, convenient wheelchair access to all facilities 
is necessary. 


The types of facilities included will depend upon the size of 
the building and the proportion of handicapped persons 
among its occupants. In the case of asmall group residence 
designed exclusively for disabled people, necessary econo- 
mies will permit the inclusion of only a few facilities, such as 
a lounge and a small multi-purpose room. Where handi- 
capped persons live in amixed-use apartment building, a 
wider range of facilities will be required, and their precise 
nature will depend upon the various needs of all the resi- 
dents. Here we will discuss each type of facility in terms of 
the needs of the disabled, but the needs of other possible 
users also should be considered. 


Lounges, sitting areas, party rooms and similar spaces will be 
used for a wide range of activities. Since many of these will 
develop from the needs of the residents, the architect cannot 
easily predict and plan for the use of these areas. It is there- 
fore wise to design lounges and recreation areas to permit a 
variety of uses. Generous storage space is an essential part 
of any lounge or recreation area. 


In large apartment buildings, small sitting rooms are useful, 
in addition to amain lounge. These may not be extensively 
used, however, unless they are adjacent to an activity area 
such as a laundry room. 


In an apartment building, easy access to arestaurant or 
cafeteria is desirable. lf a self-service cafeteria is contem- 
plated, the design should permit wheelchair access to the 
food pick-up area. 


Where exclusive use by asmall group of handicapped 

users is intended, the space requirements for circulation and 
dining are increased. The standards outlined on pages 31 
and 32 can be used, with amore generous allowance for 
circulation areas. 


Workshops and activity rooms may be used for recreation, 
but they may be used also for training or as asheltered work- 
shop producing saleable goods. The designer is advised to 
determine the extent of proposed activities before allocating 
space for these operations. 


Swimming pools, sauna baths and exercise rooms are valu- 
able in the rehabilitation of physically handicapped people. 
Even in cases where nc improvement in physical capability 
can be expected, these facilities are useful in keeping hand- 
icapped persons fit and active. Provision of such facilities is 
aspecialized design problem, but some principles may be 
Outlined. 


Floors should be slip-resistant and grab-bars should be pro- 
vided. Special equipment for entering and leaving a pool 
may be required—for example, a chute, amechanical lift or 
steps with handrails. The nature of these items, which may 
have both recreational and therapeutic uses, must be de- 
cided by the designer in conjunction with the client. Where 
floors are sloped for drainage, the slope should be the mini- 
mum required. 


Changing rooms should be larger than normal. Bench-seats 
should be provided at a height of 1’-8’’ and they should be 
fixed to a wall. Showers should conform to the requirements 
set out on page 40. 


Any facility that promotes contact with the public will help to 
prevent the isolation of disabled people. Ashop or store on 
the ground floor of the building, possibly opening onto a 
street, may provide an outlet for goods produced in the work- 
shop, and it may serve as a cornerstore that is used and/or 
operated by residents. 


A roof garden, sun rooms, or a hot-house would allow those 
who enjoy the cultivation of plants or flowers to do this 
through the year in controlled conditions. This can be im- 
portant in boosting the morale of those who are confined to 
the building for long periods. 


Elevator cab 


How do you get to the 19th floorif you can’t 
reach button number 19? 
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Elevators 

Elevators are essential in multi-storey buildings used by the 
handicapped. They must be designed so that a wheelchair 
user can operate them conveniently and safely. Safety and 
reliability are more important than speed. At least one eleva- 
tor should be provided in buildings of two or more floors that 
are intended for use by the handicapped. 


An aspect of great concern is the safety of disabled persons 
in case of fire. They are dependent upon the elevator for 
escape from upper floors, but a typical elevator installation 
is one of the first items to malfunction or to be shut down in 
this situation. For this reason, at least one elevator should be 
designed in accordance with Section 3.2.6.6 of the 1970 Na- 
tional Building Code. 


In large buildings, at least one elevator should have an in- 
terior cab size of approximately 5’-0”’ by 7’-0’’ to accommo- 
date a wheelchair and furniture. There should be access toa 
secondary building entrance from this elevator. Cabs in 
other elevators should be a minimum of 4’-0’’ deep. Hand- 
rails should be provided on three sides of the cab at a height 
of 2’-9’’. Minimum clear door opening should be 3’-6”’. 


A shelf for packages should be provided in the cab and in 
each elevator lobby. The shelf should be at least 8’’ wide by 
1’-4”’ long, mounted at a height of 2’-6’”. A fold-down type of 
shelf may be used. As this shelf also may be used as a tempo- 
rary resting place, the attachment should be designed to 
support a 250-pound load. 


If the building isin an area where elevator repairmen are not 
quickly available, amanual lowering device should be pro- 
vided which can be operated safely by building mainte- — 
nance personnel. 


Control buttons inside and outside the cab should be ar- 
ranged horizontally not more than 4’-8” above the floor. The 
inside control panel is best located on the side wall of the 
cab, ideally on both side walls. There should be a voice- 
intercom system connecting the elevator cab with an alarm 
bell and receiver located in the manager’s office orin the 
lobby. Lighting levels should be higher than normal. 


Elevator doors should remain open for at least five seconds 
and should close slowly. Elevator equipment should be 
chosen which permits regulation of the speed of the eleva- 
tor, of the time the door remains open, and of the door-clos- 
ing speed as required to suit the needs of the residents. A 
quick-response photoelectric sensor and rubber bumper 
guards should be used. 


Recommended stair details 


Ramp section showing lower rail 
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Ramp section showing curb detail 
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Used by the ambulatory disabled, except in case of fire 
when they are used by all. 


Public Stairs 

Where a change of level is unavoidable, aramp or stair may 
be used. Because not all disabled persons prefer or need to - 
use ramps, both stairs and ramps should be provided. 


Stairways should consist of a short, straight flight with a 
minimum of three risers and amaximum of ten risers per flight. 
Steps should have plain faces with no projecting nosings or 
open risers. 


Tread dimensions should be aminimum of 11’’ in depth with 
aminimumrun of 10%2’’. Riser dimensions should not exceed 
7’’. The product of rise and run should not be less than 70 or 
more than 75. A minimum stair width of 3’-8”’ is recommended. 


Treads should be non-slippery with either an abrasive 
surface or inset abrasive strips. A soft plastic nosing of con- 
trasting colour should be used over carpeting. For other stair 
finishes, treads and risers should contrast in colour to elimi- 
nate visual confusion. 


Handrails should be provided on both sides of stairs ata 
height of 3’-0’’ above the nosing. If the building is to accom- 
modate elderly persons, the height should be reduced to 
2’-9’’. Handrails should extend at least 1’-6’’ beyond the last 
step ina flight and should be continuous along landings. 
Tubular handrails with a diameter of at least 134’’ are recom- 
mended to provide a firm grip. 


Public Ramps 

Ramps are required by all handicapped persons in wheel- 
chairs, and they may be preferred to stairs by those with 
other limitations. They are essential in all buildings intended 
for use by the handicapped. 


In regions with severe winter weather, exterior ramps should 
be covered or serviced by asnow-melting system. If these 
requirements cannot be met, arrangements should be made 
for thorough and immediate removal of snow andice. 


Acurb 6” high or a guardrail mounted at a height of 8’’ above 
the ramp deck should be provided to prevent wheelchairs 
from slipping over the edge. 


If a change in level is necessary, a gradient of 1:20 is pre- 
ferred, but slopes of 1:12 may be used for amaximum length 
of 30’-0’. Asteep ramp of 1:7 for a 15’-0’’ distance may be 
used indoors but should be avoided if possible. 
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Absolutely necessary for wheelchair users. 


Easy individual control essential, because of the differing 
personal requirements. 


Upper ramp landings should leave an area of 2’-0”’ by 5’-0”” 
free of door swings. Lower ramp landings should be a mini- 
mum of 6’-0’’ in length. Intermediate landings 4’-0”’ long 
should be spaced at 30’-0”’ intervals along the ramp and at 
points of directional change. 


An unobstructed width of 2’-10”’ to 3’-2’’ between handrails 
will allow a person in a wheelchair to use both hands for 
movement. This width should be utilized where gradients 
exceednili2. 


Ramps should be equipped with handrails, to provide sup- 
port for ambulatory and semi-ambulatory persons and for 
wheelchair users. Two sets should be provided: one ata 
height of 3’-0’’ and one at 2’-6”. 


Handrails should extend a minimum of 1’-6’’ beyond the end 
of the ramp. Tubular handrails are recommended and should 
be 134’’in diameter to ensure a firm grip. 


Ramps should have non-slippery surfaces. The points at the 
top and bottom of the ramp where it meets a level surface 
should be smoothly graded and unbroken in structure and 
surface covering. 


Recommended ramp details 
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620% 30’-0’’ max. for 1:12 gradient 5’-0"’ 
15’-0’’ max. for 1:7 gradient _ 


Heating, Cooling and Ventilation 

Disabled persons make special demands on their physical 
environment. Some tend to be sedentary and many spend a 
considerable amount of time in their living unit. Those who 
are semi-ambulatory or confined to a wheelchair expend a 
great deal of energy in performing everyday tasks and are 
likely to perspire heavily and frequently; they may therefore 
experience some discomfort if the air around them does not 
circulate freely. Elderly handicapped persons, in particular, 
are susceptible to respiratory ailments. 


Consequently, handicapped persons require a high degree 
of personal control over conditions of temperature, ventila- 
tion and humidity. The heating system should be capable of 
operating at normal temperature of 75 degrees F, rather than 
the usual 72 degrees F. 


In regions where the summers are hot, an air cooling system 
should be provided, particularly for small apartment units 
with no cross-ventilation. In regions where winters are dry, a 
level of at least 25 per cent relative humidity should be main- 
tained. 


There should be no drafts in a building that houses handi- 
capped persons. Extra care should be taken in caulking and 
sealing windows and doors. Sliding doors are not acceptable 
as the only source of fresh air to aroom, because they cause 
drafts when open. 


Because many disabled persons lose the sensitivity of their 
skin to direct heat, radiators and all heating pipes should be 
enclosed. In bathrooms, a ceiling-mounted supplementary 
source of radiant heat should be provided (see page 45). 
Where forced-air system are used, they should be provided 
with efficient and well-maintained filters and with low- 
velocity diffusers. 


Fire Safety 

Fire safety is of special concern with regard to handicapped 
persons, because they are unable to move quickly, freely 
and they may be unable to use normal escape routes. These 
problems are compounded in high-rise apartment buildings, 
where even physically agile persons may be trapped asa 
result of malfunctioning of the elevator system or the infiltra- 
tion of smoke into emergency stairwells. 


Part 3 of the National Building Code of Canada, 1970, con- 
tains requirements for high buildings in recognition of the 
special problems of fire safety encountered in such build- 
ings. In addition, recommended provisions to control smoke 
movement have been issued in pamphlet form by the Asso- 
ciation Committee on the National Building Code®. 


ST hese documents may be obtained from the Secretary Associate Committee on the 
National Building Code, National Research Council, Ottawa, Canada, K1A 0R6 


There are some inherent contradictions between safety 
and individual preferences. 


Not a /uxury for those /n a precarious state of health. 


Although the special measures described in these docu- 
ments will improve fire safety, the special case of housing for 
the disabled in multi-storey buildings should be fully dis- 
cussed with the local authorities. The safest location for in- 
dividual dwelling units for the disabled is undoubtedly on the 
ground floor, but this may conflict with the personal desires 
of handicapped residents. In any case, efforts should be 
made to locate these units on the lower floors of high-rise 
buildings and the local fire department should be informed of 
the location of apartments occupied by disabled residents. 
The effectiveness of fire safety installations within the build- 
ing will be undermined if fire trucks cannot reach all sides of 
the building having windows, balconies and evacuation 
points. Clear and unobstructed fire access routes are vitally 
important, and early consultation with local fire-fighting 
authorities is essential. 


Where disabled persons are housed on floors above the first 

storey, the following measures are recommended: 

1. Under the National Building Code, section 3.2.6., a 
voice-communications system is recommended in resi- 
dential buildings more than 12 floors in height. Where 
many disabled persons are expected to be housed, this 
recommendation should be extended to include resi- 
dential buildings having more than one floor above 
ground level. 

2. Balconies should be used as a supplementary refuge 
area and as an escape point where fire-truck ladders 
can be provided. Equipment limitations restrict the use- 
fulness of this measure to amaximum of about nine 
floors. Balconies may be individual or may serve a group 
of units (See page 45). 

3. Smoke and heat detectors should be installed to comply 
with local fire regulations and by-laws. Smoke detectors 
should be provided in each unit, connected to a central 
alarm terminal. 


Alarm Systems 

High rates of sickness and accident among the disabled 
indicate the need for an alarm system, particularly where 
handicapped persons live on their own. The handicapped 
individual may easily fall, hurt himself, or become ill and 
virtually helpless without anyone becoming aware of this 
fact. An alarm system connecting each dwelling unit toa 
central control point is therefore recommended in new con- 
struction. 


There should be two terminals of an alarm system in the 
dwelling unit, well marked for day-time use and illuminated 
so that they can be seen at night. One should be located in 
the bathroom, because many accidents occur there, and the 
other placed in the bedroom. If only one alarm button is pro- 
vided, the bathroom is a preferred location. Buttons or pull 
cords should be placed no more than 2’-0” above floor level, 
so that they can be reached from a prone position. An al- 
ternative to the mechanical push-button type of alarm is one 
that is triggered by a whistle carried by the disabled person. 


In this case, location of the dwelling terminal is determined 
by the audible range of the whistle. For deaf persons, a flash- 
ing light may operate when the fire alarm system is triggered. 
For further and more immediate night-time warning, a vibra- 
tor may be connected to the bed. 


The location of the central terminal varies according to local 
conditions. Location in a superintendent's apartment per- 
mits aresponse at any time of the day or night. 


Another possible location is the lobby or vestibule, where 
the system can be combined with the intercom system or 
perhaps with the fire voice-communication system terminals. 
A third alternative is to employ a telephone switchboard 


using a telephone type of alarm system, but this solution is 
practicable only when staff are provided around the clock. 
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“So-called architectural barriers often frus- 
trate the best-laid plans for the future.” 


G. Gingras 
from the foreword 


3 Desirable Criteria 
for the Dwelling Unit 


A high standard of design in the individual dwelling unit, 
pays off in long-term use. 


In aresidential group home, or in an apartment building 
where a proportion of the units are designated for occupancy 
by handicapped persons, the individual dwelling units 
should be designed for easy access and comfortable use by 
persons with a wide range of physical disabilities. Here 
again, the need to accommodate a wheelchair imposes the 
most stringent requirements on the design and use of space. 
Most of the advisory design criteria in this section ean also 
be applied to the renovation of single-family houses. 


Circulation inside the dwelling 
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Circulation and Doors 

An entry hall measuring at least 5’-0’’ by 5’-0”’ clear of door 
swings, should be provided just inside the door leading from 
the corridor to the apartment unit, to permit a complete turn 
ina wheelchair and to allow sufficient space for the removal 
of outdoor clothing. 


Corridors in the dwelling unit should be at least 3’-2’’ wide. A 
width of 3’-6’’ is preferred, to allow space for the installation 
of a handrail or to accommodate an out-swinging door. This 
should be increased to 4’-0’’ where an out-swinging door 
may be approached from the hinged side. 


Doors within the apartment unit may be of several types. The 
common hinged door is economical, but hard to manipulate 
and wasteful of space. Bifold and accordion doors are easier 
to use, but are not appropriate for entrance and bathroom 
doors. Sliding doors are easy to operate and occupy little 
space. Whatever type of door is chosen, it must satisfy cer- 
tain requirements to be useful in a unit for the handicapped 
person: 


Space requirements for approach 
to out-swinging doors 


These are inexpensive measures, if incorporated at 
the initial design stage. 


. 


4'-0" 
(5’-0"’ for Entry Hall 


2'-8"’ min. 
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Lever and ‘D' type door handles. 


Typical interior door showing kick-plate, 
adjacent light switch, and fixed pull handle. 
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It must be wide enough to permit clear passage of a 
wheelchair. The minimum clearance of 2’-6’’ requires a 
2’-8’’ hinged door. Where a generous corridor width in 
the unit is not possible, the door size should be in- 
creased to compensate for the difficulty in turning. For 
entry doors a width of 2’-10’’ is recommended. 

The wheelchair user must have enough space to ma- 
noeuver into position to open the door. The arearequired 
depends upon the direction of approach and the type of 
door, but it is critical when approaching a hinged door 
which swings towards the user. An area 2’-0’’ by 4’-0”” 
clear of door swings is the minimum required in this case. 
For bifold doors, this area can be reduced to 1’-6”’ and 

in the case of sliding doors or in-swinging hinged doors, 
no additional clearance is required. 

Thresholds should be eliminated where possible; and 
where required, a low profile with bevelled edges should 
be used. 

Door handles must be easy to grasp. Large lever handles 
are the preferred type, and handles should be angled or 
cornered so that they do not catch on clothing. The 
recommended height is 2’-6”’ to 3’-0”’ above the floor. 
To make it possible for a person in a wheelchair to close 
an out-swinging door from the inside, a fixed handle 
should be provided about 7” from the hinged side ora 
horizontal grab-bar set at a height of 2’-6”’ to 3’-0”’. 
Heavy-duty grab-bars are not required here. Door-clos- 
ing equipment of this type should be installed on bed- 
room and bathroom doors, and elsewhere in the unit as 
appropriate to the preferences of the individual tenant. 
A hinged door that is left open may obstruct the use of a 
room. Therefore, if a hinged door is used for the bath- 
room, it should swing outward to permit maximum use of 
the space in the room. 

Door numbers at unit entrances should be placed ata 
height of 4’-0”’ to 4’-6’’ above the floor. Raised screw-on 
numerals should be used, rather than painted numbers, 
so that persons with failing eyesight can identify them by 
touch. 

It is recommended that an emergency data card be pro- 
vided on the inside of the entrance door to the unit. This 
should list the telephone numbers of doctors, the fire de- 
partment, the building superintendent and helpers of the 
disabled. A listing of this type is useful for the resident 
and also for anyone called in to help in an emergency. 
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A little roomier than usual, please. 


Living and Dining Areas Area required for various dining arrangements 
Living rooms require little basic modification, but the size 
should be increased beyond the minimum to allow manoeu- 
vering and “parking” space for a wheelchair. Recommended 
design features for windows are described on pages 46. 


The floor space in the dining area also should be increased 
to permit wheelchair use. Clearance of 3’-0”’ between walls 
and furniture should be allowed for circulation, and an area 
2’-6”’ by 4’-0”’ provided for the space occupied by a wheel- 
chair at the table. If aseparate dining area is provided, it 
should be directly accessible from the kitchen. A hatch is 
desirable between the tworooms, linking the kitchen coun- 
ter directly to the dining table; or a trolley may be used for 
serving meals. 
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A problem of space and accessibility. 
Since no single solution will suit all users, 
compromises must be accepted or flexibility built in 


Kitchen type “A” 


Kitchen type ‘“B”’ 


Kitchens 

The design of a kitchen for use by persons with various physi- 
cal disabilities presents complex problems for the designer. 
A kitchen ideally suited to a wheelchair user may not be 
ideal for someone with a different disability, and it may be 
very inconvenient for an able-bodied relative or friend of the 
handicapped person. Some of the requirements of these in- 
dividuals are in direct conflict, particularly in terms of the 
height of working surfaces and equipment. 


Two alternative approaches to kitchen design may be con- 
sidered. First, a series of compromise heights may be devel- 
oped that will not be ideal for any particular user but will be 
usable by all. This approach (kitchen A) allows for standard 
methods of construction, with little or no increase in cost. 
Second, asystem may be designed that allows limited flexi- 
bility in the height of the most important component, the 
counter (kitchen B). A third alternative is a completely flexi- 
ble, mass-produced system, such as the Fokus kitchen 
developed in Sweden’. This system can be adapted to all 
needs but it is the most expensive solution and will not be 
considered in detail here. 


In kitchen type A, a fixed counter height of 2’-9’’ is recom- 
mended. This is particularly useful where the kitchen is 

used by both handicapped and able-bodied persons. Stand- 
ard equirment may be used for all items except the range, 
which must be lowered by 3’’so that it is level with the sur- 
rounding work surface. A built-in range which lacks a bottom 
storage section, is most easily modified for this purpose. 
Another alternative is to build in counter-top burners and a 
separate oven, but this is expensive and also requires “pe 
provision of additional counter space. 


Kitchen B is based upon the principle of limited flexibility of 
counter heights. The idea is being developed at Central 
Mortgage and Housing Corporation, and a test kitchen has 
been constructed at the Royal Ottawa Hospital in Ottawa, 
Ontario®. The system can be adjusted to suit persons with 
various disabilities or can be left at a standard height. The 
intent is not to adjust the height daily, butrather toseta 
suitable height for a particular occupant. 


7See Appendix | for a brief description of the Fokus Society. 
8An evaluation of this project will be published by CMHC upon its completion 
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Basic kitchen layouts showing minimum dimensions 


In-line kitchen Galley kitchen 
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In the test kitchen, the counter is moved up and down froma 
height of 2’-7”’ to 3’-1’’ by means of standard car jacks 

that are stabilized by asliding track at the rear of the base 
cabinets. 


The range is similar to the one used in kitchen A except that 
the base is completely removed and the unit mounted on 
jacks. 


In the test kitchen, no counter cupboards are provided under 
the sink counter, necessitating a special detail for vertical 
movement. Base cupboards can be used with the normal 
jack detail, provided a minimum of 2’-6”’ knee space is left 
under the sink. 


Plumbing is of special concern in amovable system. Flexible 
connections must be made for hot water, cold water and 
waste, assuming that this is permissible under local building 
bylaws. 


Kitchen Layout Types 

The layout of the kitchen is often dictated by the overall 
planning of the residential unit, but it is useful to understand 
the basic advantages and disadvantages of the various al- 
ternatives. For all plans, a5’-0’ clear space is required be- 
tween solid counters or immovable pieces of equipment. 


The in-line kitchen does not provide avery convenient 
grouping of facilities and equipment, but access is possible 
to all storage space and equipment. 


The open-ended corridor or galley kitchen provides ready 
access to all equipment but separates the main work sur- 
face and the sink from the cooking and storage units. This 
means that food and utensils have to be carried from one 
counter to the other, an arrangement that increases the risk 
of spills and other mishaps. It is difficult to include a pantry 
cupboard in this layout. 


The U-shaped kitchen concentrates the work areas and 
equipment, making it easy to move utensils from one surface 
to another. The disadvantages of the arrangement are that 
lower counter storage space at the two internal corners is 
difficult to use; and a pantry cupboard can be included only 
if one leg of the Uis extended. 


The L-shaped kitchen provides convenient access, concen- 
trates work functions and has only one internal corner. It 
satisfies the needs of most people and fits into most plan 
types. A pantry cupboard can easily be included. If the in- 
ternal corner under the kitchen counter can be opened into 
an adjoining room, this space becomes a readily accessible 
storage cupboard. 


Whether or not the living unit contains a separate dining 
area, the kitchen should be large enough to include some 
dining space. A breakfast table or an extension of the coun- 
ter may serve this function. 
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Counters and Base Cupboards Section through 
Kitchen counters should be continuous, at a uniform height pantry cupboard 
and level with counter-top burners or the top of the range. 

The counter surface adjacent to the range or burners should 

have a heat-resistant covering, such as ceramic tile. There 

should be asplash-back at the rear of the counter and the 

front edge should have araised lip to contain spillage. A 

finger-hold provided under the lip is useful to the wheelchair 

user to pull himself close to the counter. Alternatively, a 

sturdy towel bar may be fixed to the cabinet face just below 

the counter. 


Knee space under the counter is desirable, especially at the 

sink, to allow a wheelchair occupant full use of the counter 

area. The space should be at least 2’-2’’ high and 2’-6”” A aes 
wide. A width of 3’-0” is preferred. | i ale 


Adjustable 
shelves 


Below-counter storage units should be provided in the form | 
of drawers on roller guides. The fixed shelves that are nor- | 
mally provided are almost totally inaccessible from a wheel- 
chair. Arecessed toe space 8¥2’’ high and 6”’ deep is 

required for all base cabinets to accommodate a wheelchair. ©] 
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Below-counter storage units on casters are very useful in 
lieu of drawers. These may be moved out for easy access or 
can be pulled out completely to provide knee space under 
the counter. 


Wheelchairrea 


Extra storage space may be needed for a wheeled trolley z 
used to carry dishes between the dining area and the kitchen 


In corner cupboards, a revolving shelf may be installed, or 
access to the space may be provided from an adjoining Pantry cupboard 
room. 


Pull-out chopping boards or lapboards are very useful and } 
several should be provided, preferably at a height of 2’-6’’. | 
Where two or more lapboards are provided, one should con- (rc 
tain a hole about 8”’ in diameter to hold a mixing bowl. 


Pantry Cupboards 
Overhead cupboards are of limited value to a wheelchair 
user. For this reason, a full height.pantry with fully adjustable 
shelving is recommended. Narrow shelves should be in- aT 
stalled on the inside face of the doors for ready access. 


Pantry cupboard layout. 


Adjustable shelf 


11’’ min. 
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Overhead Cupboards 

The usefulness of overhead cupboards depends upon the 
disability of the resident. If the unit is shared by able-bodied 
friends or relatives, or if the disabled resident is ambulatory, 
they are very useful. The maximum angled reach froma 
wheelchair is about 4’-6’’-roughly to the height of the lowest 
shelf. At least one cupboard should therefore be included 
that has one shelf at a height of 4’-2” to 4’-6’’. Cupboards 
should not be placed over a refrigerator or asink, and should 
never be placed over arange. Narrow shelves mounted on 
the back of cupboard doors are very useful. 


The Sink 

The sink should be stainless steel, preferably with a double 
bowl. It should be about 5” to 6’”’ deep (shallower than a 
standard unit)so that aseated person can use it in comfort. 
This type of sink can be made to order for asmall increase in 
cost. 


Knee space should be provided under the sink to aminimum 
height of 2’-2’’ and a minimum width of 2’-6’’. This can be 
done in existing kitchens by replacing cupboard doors witha 
curtain and by cutting the floor of the cupboard back at 
least to within 6”’ of the back wall. To avoid obstruction by 
the waste pipe, the trap should be located close to the rear 
wall. The bottom of the sink should be insulated to prevent 
burns to knees and legs. As a safety device for persons 
whose skin is insensitive to heat, a central or individual 
thermostatic control may be installed limiting hot water tem- 
perature to about 115° Fahrenheit. Lever faucet handles 
should be used; a single lever operating a mixing valve is 
particularly desirable. 


The Stove 
The stove is a potential source of danger, but most hazards 
can be eliminated by careful consideration of the limitations 
of the user. 


As mentioned earlier, the cooking top should be at the same 
level as the counter to prevent upsets of hot pans. Burner 
and oven controls should be at the front or the side of the 
stove, so that the user does not have toreach over hot 
burners to operate them. Gas stoves are not recommended 
for use by elderly persons because the sense of smell often 
diminishes with age. A side-hung oven door will reduce the 
possibility of burns, but this type is not easily obtained. 


Several additional features can increase the safety of the 
stove. Controls should include light indicators and large, 
easily turned knobs. The knobs should have raised markings 
as an aid to those whose vision is impaired. In a family unit, 
there should be a master switch for the stove at a height of 
about 4’-6’’ to reduce the danger of children playing with 
front-mounted stove controls. An adjustable mirror may be 
fixed on the wall above the stove, to allow the wheelchair 
user to see into pans on the top burners without removing 
them. The mirror should be removable for frequent cleaning. 


Other Appliances and Equipment 

Any standard model refrigerator with a top or side-hung 
freezer compartment door is acceptable. The type witha 
side-by-side freezer—refrigerator arrangement is the most 
accessible. Automatic defrosting reduces the dependence 
of the user on outside help. 


A garbage disposal unit and a dishwasher are two items 
which are costly, but which are highly convenient for the 
disabled. In both cases, controls should be mounted close 
to the front of the counter and the dishwasher should be a 
front-loading type, preferably with a side-hinged door. 


All cupboard, drawer and door hardware should be larger 
than usual and of the lever or bar type. The space between 
the handle and the drawer or door face should be 1 2’’ and 
the minimum length should be 4”’. 


Wall or cabinet-mounted strip lighting throws direct light on 


the working surfaces and is recommended. This type of 
light is particularly important over the sink area. 


Section through kitchen sink 


2’'-9’’ max. 
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Space to enter and room to turn. 


Bedrooms Single bed Double bed 
In one-bedroom units, the bedroom should be generous in 
size, allowing for the use and storage of a wheelchair. Ina 
multi-bedroom unit, where the handicapped person may be 
either an adult or a child, the secondary bedroom should be 
enlarged. Access to a bathroom should be direct and con- 
venient. Where space and money permit, direct access toa 
second specially designed bathroom is desirable. 


Clearances around beds are based on the need for a 5’-0’’ 
by 5’-0’’ wheelchair turning area on one side of the bed, a 
comfortable clearance of 3’-0’’ where access or circulation 
by wheelchair is necessary and a minimum clearance of 
2’-6’’ in other areas. The accompanying sketches of fur- 
nished bedroom units are intended as suggestions only. 


Many variations are possible using the recommended 
clearances. 


For people who are confined to their bed for extended pe- 
riods of time, certain equipment controls may be needed 
and these should be placed within easy reach. Such con- 


trols may be provided for a telephone, aradio, a television, a Bedside table Single dresser 
two-way intercom system to the entrance with a remote con- 

trol unlocking device for the front door, an emergency alarm ee Ae | ——— 
button to alert the superintendent or aneighbour, and light 7 | mel _——— 
switches for the bedroom and the bathroom. te aS —<—<—$S 
A mobile trapeze fixed to the head of the bed is preferred, ey, = y 
unless a ceiling mounting is needed for a particular occu- 


pant. A permanent ceiling eyebolt designed to hold a trapeze 

is not recommended, as it may inhibit future changes in fur- 

niture arrangement-in particular, the location of the bed. 

Ceiling eyebolts must be fixed to a structural element and Work sultace Double are sset 
have aminimum load capacity of 300 pounds. 
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Suggested dimensions and clearances Alternate furniture arrangement 


for a one-person bedroom 
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Bedroom for two persons 
in double bed 


Bedroom for two persons, including 
one handicapped person in twin a bed. 
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Bedroom for two persons in double bed 
—preferred room shape 
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Bedroom for two handicapped persons 
in twin beds 
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A bathroom exclusively designed for one handicap 
may be unsuitable for others. 


Bathrooms 

Conventional bathroom design can present hazards to the 
disabled. They may slip easily on the hard, smooth surfaces 
of the bathtub or floor. If they have lost the feeling in their 
hands, arms, or legs, they are susceptible to burns from ex- 
posed hot water pipes or from the water itself. The most 
common problems, however, are impeded access because 
the door is too narrow, the great discomfort caused by lack 
of space for the manoeuvering of a wheelchair and the ab- 
sence of grab-bars to permit safe and comfortable use of the 
bathtub and toilet. 


Itis possible to design a bathroom to suit most disabilities 
and to reduce these hazards substantially. The following 
recommendations for bathroom facilities do not include 
specialized requirements for individual disabilities. For ex- 
ample, when the wheelchair user is assisted by a helper, the 
amount of space allowed must be increased even further. 
They do, however, provide reasonable conditions of com- 
fort, safety and convenience for most disabled persons. 


In households with two bathrooms, it is desirable toretaina 
conventional main bathroom for family use and to modify the 
second bathroom for use by the handicapped person. 


To accommodate the wheelchair user, the bathroom must be 
designed to make it possible for him to pass through the 
door, manoeuver beside or in front of the toilet, beside the 
bathtub or shower and in front of the washbasin. It also must 
provide space for storing a portable toilet chair, a portable 
hoist and/or a portable bath chair. 


Some of the extra space required may serve more than one 
purpose. For example, the hoist or toilet chair may be stored 
in an area beside the toilet and this area also may be used 
for lateral transfer to the toilet from a wheelchair. 
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Cantilever type toilet mounted at 1’-6’’ height. 


Conventional toilet. Recommend grab-bar type. 


4” min. 


4’’ min. 


Required access area for side entry 


k Beal X ae 


Required access area for angled front entry 


The Toilet 
The toilet must be easy to use, as disability often results in 
the need for frequent visits to the bathroom. 


The most convenient toilet is the wall-hung type with an 
elongated bowl or a toe space 9”’ high at the front. A heavy- 
duty toilet seat, cover and fixing bolts should be provided to 
allow for the uneven distribution of weight when the handi- 
capped person transfers from his wheelchair. The seat 
should have an open front design for ease of access. 


Although the desirable seat height for most handicapped 
persons is often given as 1’-6”’ to 1’-8”’ from the floor, a 
standard height installation with a separate and removable 
seat attachmentis amore flexible arrangement in dwellings 
where able-bodied persons share the bathroom. A toilet 
chair also may be used to alter the seat height and it may 
serve as a shower chair as well. 


There should be a clear space measuring 2’-6’’ in width at 
one side of the toilet to allow for lateral transfer froma 
wheelchair to the seat and the space in front of the toilet 
should measure about 3’-6”’ to permit a frontal approach. 
Ideally, the user should be allowed a choice between the 
two types of access. Where space for lateral transfer only is 
provided, the left or right “handedness” of a disabled person 
may be aproblem. This can be overcome by providing space 
on both sides; but this is an expensive solution and it may be 
difficult to achieve within the limitations of the plan of theunit. 


The toilet should be so placed that the space from the wall 
behind it to the back of the seat measures at least 6’’, making 
it possible to position a wheelchair for lateral transfer. If the 
toilet seat cover or the water tank does not act as a back rest 
for the user, some other form of back support must be pro- 
vided. Persons who cannot use their legs for support or bal- 
ance rely heavily on this. 


Grab-bars behind and on one side of the toilet are neces- 
sary. Space should be provided also for the installation of an 
additional grab-bar, since many ambulant disabled persons 
need support on two sides of the toilet. 


The toilet-paper dispenser must be placed within easy 
reach. The old-fashioned type of holder that is not recessed 
is preferred by people with coordination difficulties and can 
readily be relocated to suit the needs of a particular indi- 
vidual. The best position for normal use is beside the toilet 
and about 10’’ in front of the edge of the seat. 
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Plan of bathtub 
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The Bathtub 

The following requirements for bathtubs are based on the 
availability of mechanical aids such as a portable bathtub 
seat or a portable hydraulic lift. 


There must be sufficient space beside the tub to make it 
possible to manoeuvre a wheelchair or hoist into position. 
Grab-bars also should be provided to assist both the ambu- 
latory disabled and wheelchair users to enter. Grab-bars 

are essential to the handicapped person in transferring from 
crutches or a wheelchair to the bath seat, in transferring 
from the seat to the tub, in pulling himself up to astanding 
position to take a shower and in maintaining a secure stand- 
ing position. 


Araised bottom and highrim are desirable if the disabled 
person needs assistance in bathing, so that the helper will 
not strain his back. This can be achieved by raising the 
floor about 4’’ under the tub. However a standard tub with a 
1’-4’’rim and non-slip bottom is usable by most 

disabled persons. 


Faucet and drain controls should be easily accessible from a 
sitting position in the tub. They should be of the lever type 
and are best located on the side wall. A thermostatic mixing 
valve is strongly recommended to prevent scalding. 


Two recessed soap-dish units should be provided, one 
mounted low for use from the bath and the other mounted at 
a height of about 4’-0”’ for use while taking ashower. A 
hand-held, flexible, cable-hose shower unit also should be 
provided, set on asliding mount. Shower curtain rods should 
be of heavier-than-normal construction. Sliding shower 
doors should not be utilized. 


The Shower 

Many disabled persons prefer a shower to a bath. The wheel- 
chair occupant can use it without assistance and in hy- 
gienic terms, it is superior to a bath. Standard manufactured 
units are available; but because of their small size and the 
relatively high curbs with which they are equipped, they may 
be unsuitable for use by handicapped persons. 


The recommended shower type is a built-in unit, with a 
floor that is a continuation of the bathroom floor. A low 34’’ 
threshold is sufficient to prevent water spillage and the floor 
within the cubicle is sloped slightly towards a,drain. A mini- 
mum area of 3’-0”’ by 5’-0’’ is recommended, with a clear 
access width of 2’-6’’. 


Ashower seat is anecessity. This may be a portable or can- 
tilever type. An L-grab-bar provides assistance in rising 
from the seat and ensures stability while standing. A vertical 
grab-bar also should be provided to assist the user in trans- 
ferring from a wheelchair to the seat. A telephone type show- 
er should be provided with a bath spigot for testing tempera- 
ture. Faucet controls should be of the lever type. 


The shower design shown can be reversed, depending upon 
the “handedness” of the user. Installation of the grab-bar 
and the seat therefore should be delayed until the actual 
user needs are Known. The recommended shower floor is 
well suited to concrete buildings but is notrecommended 

for those of wood-frame construction. 


The Washbasin 

The normal washbasin height of 2’-7’’ is satisfactory for per- 
sons in wheelchairs; but many persons with ambulatory dis- 
abilities who find it difficult to bend over prefer a height of 
3’-0’’. A compromise height of 2’-9’’ is a solution that ap- 
pears to suit the needs of most individuals. Where possible, 
the washbasin should be located within reach of a person 
seated on the toilet. 


For wheelchair use, the washbasin should be a cantilevered 
type, set out from the wall at least 6”’ to bring the bowl 

closer to the user. The mounts should be designed for a min- 
imum edge load of 250 pounds. A clear space under the rim 
edge 2’-6”’ wide by 2’-2”’ high is also required. A washbasin 
with a shallow front apron is desirable. Hot water pipes 
should be insulated for protection against burns. Where pos- 
sible, the waste pipe should be extended and the trap lo- 
cated close to the rear wall, freeing the space below the 
washbasin to accommodate a wheelchair. Insulation will not 
be necessary where a thermostatic mixing valve is provided 
that limits the water temperature to about 115 degrees F. 


Plan of shower 
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Avanity arrangement with a built-in washbasin meets the 
necessary standards and also may provide readily acces- 
sible storage space. The height of the counter should be 
2’-9’’ with at least 2’-2’’ clearance between the counter and 
the floor. A bank of drawers or pull-out guides on one side 
of the unit may provide space for items that would otherwise 
be keptin amedicine cabinet. One drawer should be lock- 
able to protect children from access to medicines or dange- 
rous objects. 


Lever handles should be used on the faucets. A spray at- 
tachment is useful if it can be extendedvas far as the toilet, 
where it may be used for washing a bedpan. 


If the side of the vanity is next to a toilet, the toilet-paper 
dispenser may be attached to it. Also, the counter may pro- 
vide support to the person using the toilet. 


Sink mounted in vanity counter. 


Note: Taps mounted off-centre, 
assuring access from toilet. 


— ny 


sink J 


Shallow | 
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Layout 

Given these criteria, various bathroom layouts are possible. 
Several sample plans are shown in the sketches. In each, 
the individual recommendations for the toilet, washbasin, 
bathtub and/or shower have been taken into account. 


These layouts have anumber of features in common: 


1. The entry door is sliding or hinged; if hinged, it swings 
outward and leaves a clear opening of 2’-6’’. 

2. Agenerous floor area is provided to allow wheelchair 
entry and manoeuvring. Sketch F shows the ideal case 
of a 5’-0”’ turning circle. 

3. Where bathtubs are provided, they are astandard type, 
assuming that mechanical aids will be available for 
transfer from the wheelchair to the tub. A telephone type 
of shower is provided, with all controls mounted on 
the side wall. 

4. Grab-bars are provided for the toilet, the bathtub and 
the shower. 

5. Both washbasin and vanity arrangements are shown. 


Layout A shows asmall, two-fixture washroom. 


Layout Bis acompact, three-fixture bathroom with entry on 
the long side. 


Layout Cis similar, but the changed positions of the wash- 
basin and toilet result in a narrower room shape. Asliding 
door is indicated. 


Layout D shows entry on the long side, with a shower in 
place of the bathtub. Side access to the toilet is possible. 


Layout E allows entry on the narrow side, which is useful in 
many situations. Although the plumbing arrangement is 
uneconomical, the position of the toilet allows side and front 
access. 


Layout F allows entry on the narrow side, as well as econom- 
ical plumbing. Front access to the toilet is provided, anda 
complete wheelchair turning circle is possible. 


Storage 

The conventional medicine cabinet set above the wash- 
basin is not easily accessible to handicapped persons. If 
other cupboard space can be provided in the bathroom, the 
medicine cabinet should be replaced by an adjustable mir- 
ror or amirror which has a lower edge mounted at amaximum 
height of 3’-6’”. If amedicine cabinet is used, a type should 
be chosen that has wooden or plastic shelves, since glass 
shelves are easily broken. 


aingdsce, 
2’-6’’ clear 
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With limited mobility, storage within the dwelling 
becomes more important. 


Grab-bars and Hoists 

Grab-bars are an important element in bathrooms used by 
the handicapped. Those shown in the diagrams are intended 
to illustrate arrangements that will suit a wide variety of dis- 
abilities. Modification will be required to accommodate the 
needs of individuals. Grab-bars should be 1’’ to1¥2’’in 
diameter and have a clear space of 2’’ between the bar and 
the wall. 


Grab-bars and all bathrooms equipment must be securely 
fixed to structural supports and be capable of carryinga 
250-pound load. The disabled person will clutch at anything 
if he falls—a washbasin, a vanity, or ashower curtain. All 
bathroom fittings should be selected and located to provide 
maximum protection in case of accident and they should be 
capable of sustaining heavy use. For some disabled persons, 


44 


a trapeze or travelling bar and hoist should be fixed to the 
ceiling to provide assistance in using the toilet and/or the 
bath. It is desirable to indicate at the time of construction 
structurally sound fixing points for these installations since 
their location will be based on individual requirements. 


Other Features 

Since most domestic accidents occur in the bathroom, a 
call button or other means of summoning assistance is 
necessary. The button should be located about 2’-0’’ above 
the floor. The recommended alarm system is described on 
page 25. 


A supplementary ceiling-mounted source of radiant heat is 
recommended. In a bathroom with a tub, the heater should 
be located over the tub; butin a bathroom with only a show- 
er, acentral location is preferred. The equipment should be 
governed by a 20-minute time switch that is not connected 
to the bathroom light switch. 


Storage Space 

A generous storage area within the dwelling unit is neces- 
sary and aminimum of 200 cubic feet isrecommended. The 
contents of the general storage area must be accessible 
from a wheelchair. Full-width bi-fold or accordion doors will 
make it easier toreach the stored items. Shelves are very 
useful in making maximum use of a limited area. These 
should be adjustable in height, with secure attachments. 
These shelves will be useful only up to a height of about 
4’-8’’ for wheelchair users. Higher shelves also should be in- 
stalled if ambulatory persons live in the unit. Shelves should 
be about 1’-4’’ in depth. 


Ready access to closets may be provided by bifold, accor- 
dion, or sliding doors. The minimum clear opening should be 
3’-0’’. Doors that require track or a floor-level guide rail are 
an obstruction. The clothes hanger rod whould be adjust- 
able in height, from 4’-0”’ to 5’-0”’ above the floor. The shelf 


Where the location is right and access/s good 
balconies will be popular. 


above the rod should be placed at amaximum height of 
5’-3’’. Shelves may be built in at the side of the closet. This 
form of storage is convenient and reduces the amount of 
furniture required in the unit. These shelves should be ad- 
justable or placed at heights up to 4’-8’’. 


Balconies 

Many disabled people living in apartment buildings are con- 
fined to their living unit for long periods of time. A balcony 
offers a welcome change of air, a chance to see street activ- 
ity, a place to grow flowers and enjoy the sun. It also may 
serve as an escape route in case of fire. 


Access to the balcony is impeded if there is a threshold to be 
crossed from the interior of the unit. Aremovable threshold 
may be used to reduce problems of water penetration. 


For use by a person in a wheelchair, the balcony should be 
at least 6’-0’’ deep. The design should aim to achieve an 
effect of physical and psychological security. These factors 
are particularly criticalin high-rise apartment buildings. 
Semi-recessed balconies offer the combination of a view, 
seclusion and asense of safety. Railings should be designed 
to allow a view outward and down from asitting position. A 
lower rail should be provided at a height of about 2’-6’’, as 
well as aseparate upper rail at a height of about 4’-2’’. The 
upper rail is necessary for security but will not interfere with 
the view from a seated position. ss 
The following additional guidelines are offered to assist in 
the design of balconies: 


1. They should protect the users from cold prevailing 
autumn and spring winds. 

2. They should allow maximum sun penetration. 

3. They should provide privacy from adjacent balconies 

4. They should provide space for flower planters and 
flower pots. 

5. They may include overhead radiant-heating panels to 
extend the season of use. 


The inclusion of balconies in high-rise buildings has not 
been entirely successful, partly because of high winds, but 
also because of feelings of vertigo on the part of the resi- 
dents. The height at which balconies virtually cease to be 
useful varies from one location to another; but above rough- 
ly the twelfth floor, they may be used only infrequently and 
above the twentieth floor, they probably constitute an un- 
necessary expenditure. 


Section through balcony 


Plan of balcony 


Aa 


> 
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Minor items, but important for long-term convenience. 


Remember too, the importance of orientation for sunshine, 
and an interesting view. 


Lighting and Electrical System 

The physical act of changing light bulbs in ceiling fixtures 

is difficult or impossible for many disabled people. Ceiling 
fixtures with aretractable cord are desirable so that the light 
may be pulled down to a lower height when the bulb must be 
changed. Fixtures with more than one light bulb are useful 
also, so that when one bulb burns out, some light continues 
to be provided until areplacement can be made. Rheostat 
light controls are desirable to allow for variation in individual 
need and preference. 


There should be a switch to a light fixture or to an electrical 
outlet at the entrance to every room. It should never be 
necessary to pass through an unlighted areatoreacha 
switch. Convenience outlets should be placed not less than 
1’-9’’ above the floor. 


Light switches should be no lower than 2’-9’’ and no higher 
than 3’-6”’ from the floor. This facilitates their use by persons 
in wheelchairs and makes it possible to operate them with 
the elbow. A large rocker switch can be operated easily by 
those with manual disabilities. 


Light switches with locator lights should be provided in the 
entry hall, the bedroom-bathroom corridor, the bathroom and 
the bedroom. A generous number of wall-plug outlets 
throughout the unit contributes substantially to the flexibility 
of the lighting system. 


The entrance doorway to the apartment unit should be 
brightly illuminated for easy identification and operation of 
the key and lock. 


The living area needs strong illumination for such activities 
as reading and sewing. Overhead lighting with arheostat 
control may be used, augmented by a freestanding lamp. 


The dining space often serves a dual purpose as a work, 
hobby, or play area. These functions require differing quali- 
ties and intensities of light and varying needs may be met by 
provision of a fixture with arheostat control. 
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In the kitchen, wall or cabinet-mounted strip lighting should 
be installed to throw direct, shadow-free light over work sur- 
faces, the stove and the sink area. 


The design of lighting in the bedroom should be sufficiently 
flexible to permit the use of a variety of lamps and fixtures, 
including lampstands, bed lights and dresser lamps. Suffi- 
cient duplex outlets should be provided to make this 
possible. 


In the bathroom, there should be a light over the washbasin, 
in addition to an overhead lighting fixture. 


Finally, in all types of closets a light should be provided, 
preferably one that is activated when the door is opened. 


Windows 

Windows should be designed so that the lower sill is no more 
than 2’-6”’ above the floor. This will allow a seated person to 
look outward and down. A sturdy railing should be provided 
at a height of about 4’-2’’, so that the disabled person may 
stand at the window and look out with a sense of security. 
Window sills wide enough for plants are very desirable. It 
should be possible to clean outside windows from inside the 
unit. 


Sliding glass doors may be an additional source of natural 
light and air. Because they tend to create drafts, however, 
they are notrecommended as the only source of fresh air in 
the room. Double-hung windows should not be used unless 
they are counter-balanced to ease operation. Casement or 
hopper type opening windows are preferable, as they can be 
opened easily with one hand. Window controls must be easy 
to grasp, operate and mounted no higher than 4’-6’’ above 
the floor. 


Recommended window section 


The carpet vs. bare-floor controversy rages on. 


Many opinions; few hard and fast rules. 


Floors and Floor Coverings 

Floors must be level, easy to clean and covered with a non- 
slip material. People using wheelchairs find that travelling 
across carpeting requires more effort than an uncarpeted 
surface, but they generally accept this disadvantage in the 
home to gain other benefits. Carpeting is easily maintained, 
itreduces the transmission of noise from wheelchairs and 
crutches, ithas a pleasing appearance and it contributes to 
the warmth of aroom. It also reduces the seriousness of 
accidental falls. For handicapped children who are en- 
couraged to crawl, a carpeted floor is an advantage. Al- 
though it may not be possible to install special floor finishes 
to suit all individual needs, carpeting appears to be particu- 
larly useful as a directional signal for the blind and for those 
with poor eyesight. 


Where carpeting is used, it should be a heavyweight, high- 
density type, with a short pile. Some problems have been re- 
ported with carpeting rippling under wheelchair traffic caus- 
ing difficulties in movement. A glued carpet may overcome 
this problem. 


Floors should maintain their non-slippery qualities even 
when they are wet. In bathrooms, small unglazed ceramic 
tiles are recommended as they have excellent non-slip 
qualities, particularly if the edges are square rather than 
rounded. ; : 

Those using canes and crutches for support are particularly 
susceptible to accidents on slippery surfaces. Terrazzo or 
smooth vinyl flooring at main entrances or in bathrooms is 
dangerous when wet and should not be used. 


Washing, waxing and polishing floors is difficult for the 
handicapped, surfaces that rely on this treatment for mainte- 
nance and appearance should be used sparingly. Hard- 
wood floors with a permanent finish require minimum mainte- 
nance and have an attractive appearance. Non-slip waxes 
are available for hard surfaces that need maintenance, but 
they are often difficult to apply. 


Colour and Decoration 

Surfaces should be easy to clean and maintain. Flat paint on 
walls is not recommended; semi-gloss is acceptable as a fin- 
ish in allrooms and is fully washable. 


Floor finishes, carpets and other furnishings should not have 
heavy patterns. They may be mistaken for obstacles or ob- 
jects lying on the floor and may cause accidents if people 
try to avoid them. Patterned surfaces also may conceal real 
obstacles that can be seen clearly on unpatterned surfaces. 


For persons with certain disabilities, particularly those in- 
volving poor coordination, it is desirable to emphasize the 
edges of door and window openings by colour symbols. 


The choice of colour for wall surfaces is largely a subjective 
decision. Ideally, the individual occupant should be able to 
choose his own colour scheme. Where this is not possible, a 
range of light, unobstrusive colours is recommended for the 
interior of the residential unit, to allow maximum flexibility in 
the choice of furnishings and to increase the apparent size 
of small rooms. In public areas, the use of bright colours and 
various textures is desirable. 
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“The architect, builder and resident will profit 
from using this manual.” 


G. Gingras 
from the foreword 


4. Design Features 
for Detached Houses 


The “desirable” design criteria applied to the 
special problems of single family homes. 


Security and accessibility are the basic requirements. 


Some problems for housing the handicapped are unique to 
ground-level housing units, such as detached, semi-de- 
tached and row houses. Many internal design features that 
may be included in houses have already been discussed on 
pages 28 to 47. 


Entrance to the House 

The outside approach to the main entrance of the house 
should be protected by means of an enclosed porch or 
canopy to keep it dry and free fromice and drifting snow. 


A hard paved area should be provided outside the entrance, 
measuring at least 5’-0’’ by 5’-0”’ clear of the swing of the 
door. The paved area should be of asmooth, hard material, 
such as concrete or asphalt, and should slope gently away 
from the entrance to drain water from the threshold area. 


At least two usable entrances should be provided to afford 
alternative escape routes in case of emergency. Entry doors 
should be at least 2’-10’’ wide. 


Storm doors are not recommended, as handicapped persons 
find them difficult to operate. They should be used only 
where an enclosed porch cannot be provided. An enclosed 
breezeway between the garage and the house makesa con- 
venient entrance, but prevailing winds must be considered 

or a wind-tunnel may be created. 


It should be possible for a disabled person to open a locked 
outside door with one hand. A grab-bar on the door frame 
beside the lock may be useful for support. There should 

be no step, threshold, or other impediment at the entrance, 
although in extreme climates a /2’’ weather bar may be 
necessary. 
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Inside the entrance, there should be enough clear space to 
manipulate a wheelchair. Aminimum of 5’-0” by 5’-0’’ is 
recommended, with an area 2’-0” by 5’-0’’ clear of the swing 
of the door. Since this space will be used also to brush snow 
from shoes, clothes and wheelchairs, a washable, nonslip 
floor material should be selected. 


A coat closet with shelves for overshoes, hats and similar 
small articles should be provided in the vestibule, and there 
should be aseat or a chair available for those who must sit 
down to put on or take off outdoor clothes. 


A lockable delivery box isrecommended for milk, bread, 
letters and other articles that are brought to the house. It 
should be placed about 2’-9’’ above the floor and designed 
so that it can be emptied from inside the house. 


To avoid drafts, the vestibule at each external door should 
be heated; or alternatively, weather stripping should be in- 
stalled to prevent seepage of.cold air into the living area. 


The vestibule should lead directly to the interior of the 
house, without the necessity for a sharp turn to the right or 
left. 


Carport and Garage 

A car can be used by most disabled persons if the controls 
are properly modified. Parking space should be provided 
with aminimum width of 12’-0’’. 


Access from the parked car to the house should be direct. 
The route should have a hard, level surface and should be 
protected from the weather. There should be enough space 
on the house side of the parked car to allow the driver or pas- 
senger to open the car doors fully. 


Driveways should be short to minimize snow clearance, and 
parking should be as close as possible to the public right-of- 
way. Snow-melting by an underground heating system is 
desirable where costs permit. An outdoor electrical outlet 
should be provided for a block heater. 


A heated garage is preferred to an open parking space ora 
car port. The chores of cleaning ice and snow from a car and 
starting it in cold weather are more than most handicapped 
drivers can manage alone. Also, disabled persons are very 
sensitive to drafts and abrupt changes in temperature. 


In the suburbs especially, handicapped people depend 
heavily on private cars for transportation. 


Somewhat expensive, but essential for two 
or three storey houses. 


Electrically operated garage doors are preferable to manual 
doors. They should be controllable from a wheelchair parked 
at the side of the car in the garage, and from a point outside 
that is accessible to the seated driver by touch or by radio 
control. 


A trapeze hung from the ceiling of the garage is often used to 
transfer a disabled person from a wheelchair or other ambu- 
latory aid toa car. A permanent eyebolt suitably located and 
securely fixed to a beam or roof truss should be provided. 
The eyebolt should be capable of carrying a load up to 300 
pounds. 


A two-way switch should be provided to allow the garage 
light to be controlled from inside the house or from the 
garage. 


Laundry 

Provision should be made for washing, drying and ironing 
clothes on the main floor of the house, unless there is an 
easy means of access to the basement. 


A combination washer /dryer eliminates the need to lift 
bundles of wet clothes. A front-loading machine with front- 
mounted controls is preferred. It may be placed on a plat- 
form to raise it to a convenient height. There should be a 
5’-0’’ clear work space in front of the machines. 


If an automatic clothes dryer is not available, a drying line or 
rack will be needed. Since these are normally difficult to 
use, itis best to study the individual’s capacity and require- 
ments and work out the most practical solution suited to the 
need. 


The standard portable ironing board is a flexible piece of 
equipment, but itis hard to set up. A built-in board adjustable 
to a height of 2’-0”’ to 2’-9’’ is preferable because it is more 
stable. 


Home Elevators 

Many existing houses are two or three floors high and most 
have a basement. A small personal elevator will give the 
disabled person access to these floors. The elevator is ne- 
cessary also where an existing garage is at grade, but the 
main floor is raised several feet—-here the elevator offers al- 
most the only possible entry. 


An alternative to a home elevator is a stair lift, but this can- 
not be used with a wheelchair. 
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“A couple of steps, too narrow an exit, a 
small room and the individual becomes a 
prisoner of his environment.” 


G. Gingras 
from the foreword 


Appendix I - 
The Fokus Society 


The Fokus Society is a private Swedish organization that 
sponsors research, builds dwellings and provides services 
for severely handicapped people. The president, Dr. S. O. 
Brattgard is also chairman of the Department of Handicap 
Research at the University of Goteborg. The Fokus principle 
is one of dispersal. About 15 to 20 specially designed units 
are scattered within normal family-type apartment buildings. 
Some special facilities are provided on the ground floor, but 
most are shared with other tenants. The dwelling units reflect 
a high degree of concern for appropriate detailing. The 
kitchen and bathrooms are designed with counters and 
equipment that are completely flexible in height, to suit any 
disability. 


It is important to note that the Fokus units are intended for 
the severely disabled who would otherwise be housed in 
institutions. Those less severely disabled can benefit froma 
series of government grants and subsidies that allow them to 
modify their own dwellings. 


Aseminar was held in September 1972 at CMHC’s head of- 
fice in Ottawa, to discuss the work of the Fokus Society. A 
report of this seminar is available from CMHC and includes 
a complete summary of the society's activities as described 
by Dr. Brattgard. 
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Appendix Il - 
Typical Unit Plans 


The one-bedroom unit is a typical CMHC senior citizen unit 
modified to meet the standards for occupancy by a handi- 
capped person. The original senior citizen unit also is shown 
for comparative purposes. 


Guide Plan 


1-bedroom unit 
Senior citizens 
Total net area: 480 sq. feet. 
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The two-bedroom unit is designed for occupancy of the Guide Plan 
large bedroom by two able-bodied persons and occupancy Handicapped 2-bedroom unit 
of the secondary bedroom by a handicapped person. Total net area: 780 sq. feet. 
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